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Outline
• What additional scientific information should 
be considered to inform potential changes to 
the Bay-Delta plan?

•How should the State Board address scientific 
uncertainty and changing circumstances?

*  Key Points from previous submittals



The Board should consider UPDATED 
information on:  

1. the status of the stocks (escapement and 
adult production, and relative contribution 
by hatchery stocks)

Key points



Figure 1.  Estimated yearly natural production and in-river escapement of adult fall-run Chinook salmon in the Central Valley rivers and 
streams.  1952 - 1966 and 1992 - 2011 numbers are from CDFG Grand Tab (Apr 24, 2012).  1967-1991 Baseline Period numbers
are from Mills and Fisher (CDFG, 1994).
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Figure 2.  Estimated yearly adult natural production, and in-river adult escapements of late-fall-run Chinook salmon in the Central Valley 
rivers and streams.  1992 - 2011 numbers are from CDFG Grand Tab (Apr 24, 2012).  1967-1991 Baseline Period numbers are 
from Mills and Fisher (CDFG, 1994). 

1967-1991 
Baseline Period 
Average = 34,192 1992-2011

Doubling
Period 
Average 
= 17,736Est

ima
ted

 nu
mb

er o
f ad

ult 
late

-fal
l-ru

n C
hin

ook

AFRP Production Target = 68,000

Data not available

0

50,000

100,000

150,000

200,000

250,000

195
2

195
4

195
6

195
8

196
0

196
2

196
4

196
6

196
8

197
0

197
2

197
4

197
6

197
8

198
0

198
2

198
4

198
6

198
8

199
0

199
2

199
4

199
6

199
8

200
0

200
2

200
4

200
6

200
8

201
0

Production (natural production of winter-run
for the Central Valley)

Adult escapement (Grand Tab)

1967-1991 Baseline Period

Figure 3.  Estimated yearly adult natural production, and in river adult escapements of winter-run Chinook salmon in the Central Valley 
rivers and streams.  1992 - 2011 numbers are from CDFG Grand Tab (Apr 24, 2012). 1967-1991 Baseline Period numbers 
are from Mills and Fisher (CDFG, 1994). 
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Figure 4.  Estimated yearly adult natural production, and in-river adult escapements of spring-run Chinook salmon in the Central Valley 
rivers and streams.  1960 - 1966 and 1992 - 2011 numbers are from CDFG Grand Tab (Apr 24, 2012).  1967-1991 Baseline
Period number are from Mills and Fisher (CDFG, 1994).

0

20,000

40,000

60,000

80,000

100,000

195
2

195
4

195
6

195
8

196
0

196
2

196
4

196
6

196
8

197
0

197
2

197
4

197
6

197
8

198
0

198
2

198
4

198
6

198
8

199
0

199
2

199
4

199
6

199
8

200
0

200
2

200
4

200
6

200
8

201
0

Production (natural production of spring-
run for the Central Valley)
Adult escapement (Grand Tab)

1967-1991 Baseline Period

1967-1991 
Baseline 
Period
Average 
= 34,374

1992-2011 
Doubling Period
Average 
= 13,571

Est
ima

ted
 nu

mb
er o

f ad
ult 

spr
ing

-ru
n C

hin
ook

AFRP Production Target = 68,000

Data not 
available

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000

900,000

1952 1962 1972 1982 1992 2002 2012

Natural and Hatchery Fall-run Escapement 
in the Central Valley

Indicators demonstrate continued decline of 
CV salmonid populations

More protection is needed to meet the 
salmon narrative WQCP goal
and CVPIA’s AFRP doubling goal.

*Changes in Delta flows and flow variability 
have contributed to declines of multiple 
native species, including salmonids (DOI, 2010)

* The fundamental components of the natural 
flow regime, have been substantially altered 
by human activity (DOI, 2010).
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Central Valley_ Fall Run

		Year		E(run,n,cv)		E(run,h,cv)		E(run,t,cv)		H(run,i,cv)		P(run,i,cv)		P(run,t,cv)/P(c,t,cv)		H(run,o,cv)		P(run,t,cv)		P(run,n,cv)

		1952		339,000.00		18,000.00		357,000.00		43,450.00		400,450.00		1		296,766.00		697,216.00		429,317.00

		1953		576,300.00		20,000.00		596,300.00		68,230.00		664,530.00		1		270,051.00		934,608.00		627,633.00

		1954		471,000.00		14,000.00		485,000.00		62,150.00		547,150.00		1		398,011.00		945,161.00		675,177.00

		1955		375,700.00		24,000.00		399,700.00		53,170.00		452,870.00		1		336,629.00		789,566.00		546,190.00

		1956		153,633.00		11,636.00		165,269.00		20,075.00		185,344.00		1		355,687.00		541,031.00		342,960.00

		1957		105,721.00		11,609.00		117,330.00		14,873.00		132,203.00		1		163,234.00		295,421.00		200,326.00

		1958		253,199.00		32,067.00		285,266.00		39,461.00		324,727.00		1		197,255.00		522,002.00		350,447.00

		1959		446,223.00		31,176.00		477,399.00		64,125.00		541,524.00		1		352,091.00		893,622.00		616,937.00

		1960		428,305.00		47,711.00		476,016.00		72,277.00		548,293.00		0.9783		299,678.00		847,971.00		601,393.00

		1961		225,676.00		27,946.00		253,622.00		38,538.00		292,160.00		0.984		381,569.00		673,728.00		440,737.00

		1962		221,789.00		29,847.00		251,636.00		36,506.00		288,142.00		0.987		297,510.00		585,563.00		396,300.00

		1963		281,746.00		12,006.00		293,752.00		47,107.00		340,859.00		0.9696		390,497.00		731,355.00		497,403.00

		1964		281,283.00		32,944.00		314,227.00		55,676.00		369,903.00		0.9853		356,918.00		726,785.00		495,256.00

		1965		173,843.00		23,547.00		197,390.00		35,286.00		232,676.00		0.9953		385,498.00		618,173.00		409,145.00

		1966		180,526.00		15,307.00		195,833.00		30,611.00		226,444.00		0.9996		230,191.00		456,589.00		310,440.00

		1967		165,735.00		14,839.00		180,574.00		26,405.00		206,979.00		0.5934		90,930.00		297,927.00		207,057.00

		1968		191,828.00		18,702.00		210,530.00		33,114.00		243,644.00		0.6019		225,779.00		469,445.00		316,322.00

		1969		308,414.00		12,388.00		320,802.00		52,436.00		373,238.00		0.6295		257,224.00		630,461.00		466,334.00

		1970		214,489.00		19,583.00		234,072.00		41,017.00		275,089.00		0.7666		259,086.00		534,174.00		349,679.00

		1971		218,032.00		19,210.00		237,242.00		44,738.00		281,980.00		0.7528		238,657.00		520,638.00		340,144.00

		1972		138,692.00		14,627.00		153,319.00		28,014.00		181,333.00		0.6609		275,852.00		457,157.00		292,787.00

		1973		244,945.00		26,540.00		271,485.00		67,479.00		338,964.00		0.8294		500,624.00		839,538.00		524,120.00

		1974		215,704.00		19,300.00		235,004.00		51,548.00		286,552.00		0.8665		367,630.00		654,256.00		408,559.00

		1975		178,301.00		17,779.00		196,080.00		37,558.00		233,638.00		0.7515		245,782.00		479,395.00		292,332.00

		1976		181,592.00		14,346.00		195,938.00		35,586.00		231,524.00		0.7133		218,572.00		450,074.00		270,667.00

		1977		163,852.00		21,409.00		185,261.00		40,109.00		225,370.00		0.8212		279,569.00		504,967.00		300,626.00

		1978		141,575.00		15,589.00		157,164.00		26,796.00		183,960.00		0.7781		277,699.00		461,631.00		283,034.00

		1979		203,732.00		23,954.00		227,686.00		42,536.00		270,222.00		0.9382		321,449.00		591,671.00		354,695.00

		1980		142,607.00		29,654.00		172,261.00		38,015.00		210,276.00		0.8911		330,968.00		541,244.00		322,102.00

		1981		216,395.00		44,877.00		261,272.00		52,612.00		313,884.00		0.8517		309,791.00		623,712.00		388,067.00

		1982		189,679.00		42,997.00		232,676.00		43,855.00		276,531.00		0.8841		478,241.00		754,724.00		472,691.00

		1983		173,672.00		33,435.00		207,107.00		34,610.00		241,717.00		0.9076		209,832.00		451,612.00		292,682.00

		1984		211,698.00		47,591.00		259,289.00		42,474.00		301,763.00		0.9344		280,628.00		582,335.00		368,879.00

		1985		329,442.00		34,290.00		363,732.00		61,476.00		425,208.00		0.9381		313,390.00		738,642.00		465,363.00

		1986		261,800.00		30,673.00		292,473.00		53,231.00		345,704.00		0.9095		561,406.00		907,110.00		543,149.00

		1987		242,287.00		35,727.00		278,014.00		43,261.00		321,275.00		0.9031		541,582.00		862,965.00		532,145.00

		1988		246,295.00		36,102.00		282,397.00		42,474.00		324,871.00		0.9163		880,716.00		1,205,490.00		639,923.00

		1989		144,557.00		34,544.00		179,101.00		31,388.00		210,489.00		0.9054		447,882.00		658,430.00		363,262.00

		1990		93,917.00		27,040.00		120,957.00		19,354.00		140,311.00		0.9016		404,669.00		545,020.00		290,756.00

		1991		99,288.00		32,513.00		131,801.00		26,248.00		158,049.00		0.9389		297,353.00		455,432.00		265,851.00

		1992		79,164.00		32,746.00		111,910.00		19,655.00		131,565.00		0.8968		203,591.00		335,217.00		193,447.00

		1993		132,616.00		37,479.00		170,095.00		36,216.00		206,311.00		0.9836		353,092.00		559,367.00		320,533.00

		1994		175,045.00		49,263.00		224,308.00		42,655.00		266,963.00		0.9847		449,197.00		716,204.00		385,842.00

		1995		280,919.00		54,663.00		335,582.00		68,078.00		403,660.00		0.9704		994,806.00		1,398,366.00		714,930.00

		1996		309,591.00		48,341.00		357,932.00		69,600.00		427,532.00		0.987		471,913.00		899,398.00		490,236.00

		1997		323,909.00		82,541.00		406,450.00		65,254.00		471,704.00		0.9835		679,221.00		1,150,857.00		604,049.00

		1998		167,108.00		85,664.00		252,772.00		48,822.00		301,594.00		0.7902		265,499.00		567,067.00		278,730.00

		1999		359,815.00		58,175.00		417,990.00		65,382.00		483,372.00		0.9435		317,073.00		800,445.00		403,023.00

		2000		427,320.00		62,018.00		489,338.00		99,818.00		589,156.00		0.9629		571,950.00		1,161,163.00		661,554.00

		2001		555,922.00		72,844.00		628,766.00		133,806.00		762,572.00		0.94		218,517.00		981,089.00		530,504.00

		2002		766,668.00		110,190.00		876,858.00		146,313.00		1,023,171.00		0.936		418,919.00		1,442,131.00		542,633.00

		2003		464,229.00		135,425.00		599,654.00		133,287.00		732,941.00		0.963		297,294.00		1,030,235.00		528,336.00

		2004		258,573.00		132,487.00		391,060.00		90,529.00		481,589.00		0.9316		501,202.00		982,790.00		512,629.00

		2005		244,282.00		193,411.00		437,693.00		80,463.00		518,156.00		0.9108		356,550.00		874,670.00		397,755.00

		2006		208,071.00		84,883.00		292,954.00		49,781.00		342,735.00		0.8859		110,551.00		453,274.00		227,985.00

		2007		73,527.00		23,641.00		97,168.00		17,614.00		114,782.00		0.7792		87,520.00		202,311.00		107,253.00

		2008		52,650.00		19,220.00		71,870.00		0.00		71,870.00		0.7978		0.00		71,870.00		39,778.00

		2009		30,426.00		22,703.00		53,129.00		0.00		53,129.00		0.752		0.00		53,129.00		30,604.00

		2010		111,462.00		51,727.00		163,189.00		0.00		163,189.00		0.9208		13,762.00		176,953.00		102,821.00

		2011		123,917.00		103,972.00		227,889.00		43,979.00		271,868.00		0.9518		57,224.00		329,092.00		170,508.00
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in the Central Vally





The Board should consider UPDATED 
information on:  

1. the status of the stocks (escapement and 
adult production, and relative contribution 
by hatchery stocks)

2. juvenile salmon indices at Chipps Island     
relative to flow

Key points



Juvenile salmon production leaving the Delta is 
higher at higher flows 

Source:  FWS , unpublished data

* Flow is one of the most important 
components of ecosystem function 
(DOI, 2012).

* Delta inflow and outflow are important 
for salmon migration cues and juvenile 
survival and abundance in the Delta 
(DOI, 2010).

* Mechanisms for increased survival at 
higher flows include:

reduced water temperature,
lower proportion of flow diverted, 
reduced entrainment, 
lower predation and disease, 
elimination of reverse flows, 
increased floodplain habitat 
(DOI,2010).
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		Cpue/Sac +SJ		0.000000004158		0.000000004901		0.000000001790		0.000000002079		0.000000003432		0.000000004789		0.000000001742		0.000000001627		0.000000001800		0.000000001186		0.000000001381		0.000000002569		0.000000003746		0.000000004157		0.000000005312		0.000000006712		0.000000001291		0.000000003940		0.000000002418		0.000000000512		0.000000002217		0.000000001924		0.000000001119		0.000000000695		0.000000000437		0.000000000760		0.000000000678		0.000000001696		0.000000001784		0.000000000977		0.000000001101		0.000000002202		0.000000006374		0.000000002964
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y = 1E-08x + 0.0005
R² = 0.5551 (p<0.01)

y = 0.0003ln(x) - 0.0024
R² = 0.8821 (p<0.01)

y = 0.0002ln(x) - 0.0015
R² = 0.749 (P<0.05)
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Key points

The Board should also consider RECENT 
information on:  

3. the temporal distribution of all runs of 
Chinook  salmon in the Delta based on genetic 
analyses.



Key points

The Board should also consider RECENT 
information on:  

3. the temporal distribution of all runs of Chinook  
salmon in the Delta based on genetic analyses

4. juvenile salmon survival estimates from the 2010 
VAMP and 2012 Stanislaus studies
(and 2011 and 2012 south Delta study results when available)



Juvenile salmon survival was low (0.05) in 2010 
relative to many of the past years

Source Brandes et al., 2008. and SJRG, 2010

2010 survival estimate
(Mossdale to Chipps)*

Salmon smolt survival from Mossdale (black) or Durham Ferry (white) to Jersey Point 

B =  Years with physical Head of Old River installed
Non-physical barrier installed in 2010. 

1994-2006 studies used coded wire tagged fish; 
2010 study used acoustically tagged fish, removing predator like detections 
*Additional mortality between Jersey Point and Chipps Island is assumed to 
be low.



Key points

The Board should also consider new 
information on:  

5. Increasing the duration of DCC gate 
closures *(and eliminating bidirectional 
tidal flows into Georgiana Slough) (DOI, 2010)



Key points

The Board should also consider information 
on:  

5. Increasing the duration of DCC gate closures 
*(and eliminate bidirectional tidal flows into 
Georgiana Slough)

6. the benefits to salmon of flow with a 
physical barrier at the head of Old River –
under hydrodynamic conditions still 
protective of delta smelt



Salmon survival with a physical HORB is related 
to flow and higher than when the non-physical 

barrier was installed  
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Flow at Vernalis (in cfs)

Source: SJRG, 2007 and SJRG, 2011

Physical HOR Barrier installed in all years except 2010



Key points

The Board should also consider :

7. the relationship between upstream juvenile 
production and simulated Delta survival to 
hypothetical adult recruitment in the San 
Joaquin basin



The simulated relationship between juvenile smolt
production at Mossdale, Delta survival and adult 

recruits

Source:  DOI, 2011

In addition, DOI has 
previously provided information 
on:  

* Simulations that indicate a 
0.50 survival rate through the 
Delta could meet the doubling 
goal in 27 years.   

* Estimates of flow levels 
needed at Vernalis to achieve 
doubling of Chinook production 
in the San Joaquin basin. 



Key points

The Board should also consider :

7. the relationship between upstream juvenile 
production and simulated Delta survival to 
hypothetical adult recruitment in the San 
Joaquin basin  

8. the importance of continued survival 
monitoring, upstream and in the Delta 



Key points
• The Board should address scientific uncertainty and changing 

circumstances

• with an adaptive management plan (AMP)
but consider a more protective approach while AMP 
development proceeds. 

* Although there is uncertainty, there is evidence that 
increased flows will benefit native fishes, including 
salmonids by increasing survival through the Delta (DOI, 
2010).



From: DFG September 5, 2012  presentation: 
Delta Stewardship Council. 2012. Final Staff  
Draft of  the Delta Plan. Available online: 
http://deltacouncil.ca.gov/delta-plan.  
Accessed 8/10/12.

Specific biological and physical  
indicators  at multiple scales are  
needed for monitoring, 
refinement of models and for use 
in adaptive management 

A range of flow criteria 
alternatives  need to be identified 
for AM to ultimately  achieve 
biological goals and objectives

DOI Technical and Application 
Guides may be helpful for 
implementing  AM

Adaptive Management

http://deltacouncil.ca.gov/delta-plan


Key points

*Increased flows that mimic the general 
seasonality, variability, magnitude and duration of 
the natural hydrograph will benefit native fishes 
including salmonids. (DOI, 2011)  

* The Board should also consider flow objectives 
based upon a similar percent of unimpaired flow 
from each of the San Joaquin tributaries to meet 
the Vernalis objectives. (DOI, 2011)
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